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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical information record medium characterized by forming the aforementioned pulley 
pit and the cross-section configuration of a guide rail in the trapezoid which both has a flat base or a flat 
top face in the information record medium equipped with the substrate by which the pulley pit and the 
guide rail of the light for record reproduction were imprinted, and forming the depth or the height of the 
aforementioned pulley pit more greatly than the depth or the height of the aforementioned guide rail. 
[Claim 2] The optical information record medium with which the aforementioned pulley pit is 
characterized by being formed on the aforementioned guide rail in an optical information record medium 
according to claim 1. 

[Claun 3] The optical information record medium characterized by forming the aforementioned pulley 
pit in the land between the adjoining guide rails of two articles in an optical information record medium 
according to claim 1 . 

[Claim 4] The optical information record medium characterized by separating and forming the 
aforementioned pulley pit and the aforementioned guide rail in an optical information record medium 
according to claim 1 in the field where the aforementioned substrates differ, not forming the 
aforementioned guide rail in the formation field of the aforementioned pulley pit, and not forming the 
aforementioned pulley pit in the formation field of the aforementioned guide rail. 
[Claim 5] The optical information record medium characterized by the code track which consists of a 
pulley pit train formed in the formation field of the aforementioned pulley pit in an optical information 
record medium according to claim 4, and the code track which consists of a guide rail formed in the 
formation field of the aforementioned guide rail continuing. 

[Claim 6] The optical information record medium characterized by to be prepared the mirror section to 
which the code track which consists of a pulley pit train formed in the formation field of the 
aforementioned pulley pit in an optical information record medium according to claim 4, and the code 
track which consists of a guide rail formed in the formation field of the aforementioned guide rail are 
discontinuous, and does not have the aforementioned pulley pit and a guide rail between the formation 
field of the aforementioned pulley pit, and the formation field of the aforementioned guide rail. 
[Claim 7] The process which irradiates the laser beam by which intensity modulation was carried out by 
the record signal of the preformat pattern which is going to equip an aligner with the original recording 
by which the photoresist layer was formed in one side, and it is going to form in an optical information 
record medium at the aforementioned photoresist layer. The trench which develops the aforementioned 
photoresist layer [ finishing / exposure ] and arrives at even the fi-ont face of the aforementioned original 
recording at the photoresist layer concemed. The photoresist layer forming face of the original recording 
by which the development was carried out to the process which forms the shallow slot which does not 
arrive at even the front face of the aforementioned original recording is jj^^ process 

which cuts alternatively the portion equivalent to the aforementioned trench of the front face of the 
original recording concemed, the aforementioned photoresist layer - ashing - carrying out - the above 
- with the process which exposes the front face of the aforementioned original recording at the pars 
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basilaris ossis occipitalis of a shallow slot The process which ♦*********g again the front face of the 
original recording exposed to the pars basilaris ossis occipitalis of a shallow slot at the process of the 
slot cut previously and the point, and cuts a deep pulley pit and a shallow guide rail, The process which 
removes the photoresist which remained on the front face of the original recording after cutting. The 
process at which the concavo-convex sense produces reverse La Stampa from the obtained original 
recording [ finishing / cutting ] with the pulley pit and guide rail which were formed in the original 
recording concerned, the optical information record intermediation to which the sense of the pulley pit 
and guide rail which were formed in the aforementioned original recording from the La Stampa 
concemed, and irregularity became the same - whether the substrate of the body and its function is 
produced Or after producing the MAZASU tamper to which the sense of the pulley pit and guide rail 
which were formed in the aforementioned original recording from aforementioned La Stampa, and 
irregularity became the same, the optical information record intermediation to which the sense of the 
pulley pit and guide rail which were formed in the aforementioned original recording from the 
MAZASU tamper concemed, and irregularity became reverse - the manufacture method of the optical 
information record medium characterized by including the process which produces the substrate of the 
body and its fimction 

[Claim 8] The process which equips an aligner with the original recording by which the photoresist layer 
was formed in one side, and irradiates the laser beam of fixed intensity continuously at the 
aforementioned photoresist layer, The process which forms the slot which develops the aforementioned 
photoresist layer [ finishing / exposure ] and arrives at even the front face of the aforementioned original 
recording at the photoresist layer concemed, The process which cuts the guide rail of the fixed depth 
which **********s the photoresist layer forming face of the original recording by which the 
development was carried out, and is equivalent to the front face of the original recording concemed in 
the aforementioned slot, The process which removes the photoresist which remained on the front face of 
original recording on which the guide rail was cut, The process which forms a photoresist layer in the 
guide rail cutting side of original recording where the guide rail was cut again, An aligner is equipped 
with the original recording in which the photoresist layer was formed again. It forms in an optical 
information record medium. A way The mirror section which does not have the portion or the 
aforementioned guide rail which counters the laser beam by which intensity modulation was carried out 
by the record signal of the pulley pit to carry out with the land between the aforementioned guide rail of 
the aforementioned photoresist layer, the portion which counters, or the aforementioned guide rail which 
adjoins each other and the process which irradiates the portion which counters, The process which forms 
the slot which develops the aforementioned photoresist layer [ fmishing / exposure ] and arrives at even 
the front face of the aforementioned original recording at the photoresist layer concemed, The 
photoresist layer forming face of the original recording by which the development was carried out is 
********* *ed again. The process which cuts the pulley pit equivalent to the aforementioned slot into 
the front face of the original recording concemed, The process which removes again the photoresist 
layer which remained on the front face of original recording on which the pulley pit was cut. The 
process at which the concavo-convex sense produces reverse La Stampa from the obtained original 
recording [ finishing / cutting ] with the pulley pit and guide rail which were formed in the original 
recording concemed, the optical information record intermediation to which the sense of the pulley pit 
and guide rail which were formed in the aforementioned original recording from the La Stampa 
concemed, and irregularity became the same - whether the substrate of the body and its fimction is 
produced Or after producing the MAZASU tamper to which the sense of the pulley pit and guide rail 
which were formed in the aforementioned original recording from aforementioned La Stampa, and 
irregularity became the same, the optical information record intermediation to which the sense of the 
pulley pit and guide rail which were formed in the aforementioned original recording from the 
MAZASU tamper concemed, and irregularity became reverse - the manufacture method of the optical 
information record medium characterized by including the process which produces the substrate of the 
body and its fimction 

[Claim 9] The manufacture method of the optical information record medium characterized by providing 
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the following The process which equips an aligner with the original recording by which the 1st 
photoresist layer was formed in one side, and irradiates the laser beam of fixed intensity continuously at 
the 1st photoresist layer of the above The process which forms the slot which develops the 1st 
photoresist layer [ finishing / exposure ] of the above, and arrives at even the fi'ont face of the 
aforementioned original recording at the 1st photoresist layer concemed The process which cuts the 
guide rail of the fixed depth equivalent to the slot which photoresist layer forming 

face of the original recording by which the development was carried out, and was formed in the fi"ont 
face of the original recording concemed at the 1st photoresist layer of the above The process which 
forms the protective layer for protecting the 1st photoresist layer of the above in the photoresist layer 
forming face of the aforementioned original recording, An aligner is equipped with the process which 
forms the 2nd photoresist layer on the protective layer concerned, and the original recording in which 
the 2nd photoresist layer was formed. The process which irradiates the laser beam by which intensity 
modulation was carried out by the record signal of the pulley pit which it is going to form in an optical 
information record medium at the aforementioned guide rail of the 2nd photoresist layer of the above, 
and the portion which counters, The process which forms the slot which develops the 2nd photoresist 
layer [ finishing / the aforementioned exposure ], and arrives at even the fi*ont face of the 
aforementioned protective layer at the 2nd photoresist layer concemed, The photoresist layer forming 
face of the original recording by which the development was carried out is again. The 

process which cuts the pulley pit equivalent to the slot formed in the fi-ont face of the original recording 
concemed at the 2nd photoresist layer of the above, The process which removes the 1st and 2nd 
photoresist layers and protective layers which remained on the front face of original recording on which 
the pulley pit was cut. The process at which the concavo-convex sense produces reverse La Stampa from 
the obtained original recording [ finishing / cutting ] with the pulley pit and guide rail which were 
formed in the original recording concemed, the optical information record intermediation to which the 
sense of the pulley pit and guide rail which were formed in the aforementioned original recording fi-om 
the La Stampa concemed, and irregularity became the same ~ whether the substrate of the body and its 
fianction is produced or the optical information record intermediation to which the sense of the pulley pit 
and guide rail which were formed in the aforementioned original recording fi-om the MAZASU tamper 
concemed, and irregularity became reverse after producing the MAZASU tamper to which the sense of 
the pulley pit and guide rail which were formed in the aforementioned original recording fi*om 
aforementioned La Stampa, and irregularity became the same - the process which produces the 
substrate of the body and its fiinction 

[Claim 10] The manufacture method of the optical information record medium characterized by 
providing the following The process which irradiates the laser beam by which intensity modulation was 
carried out by the record signal of the preformat pattern which is going to equip an aligner with the 
original recording by which the 1st photoresist layer was formed in one side, and it is going to form in 
an optical information record medium at the 1st photoresist layer of the above The process which forms 
the slot which develops the 1st photoresist layer [ finishing / exposure ] of the above, and arrives at even 
the fi"ont face of the aforementioned original recording at the 1st photoresist layer concemed The 
process which cuts the guide rail and pulley pit of the fixed depth equivalent to the slot which 
**********ed the photoresist layer forming face of the original recording by which the development 
was carried out, and was formed in the fi-ont face of the original recording concemed at the 1st 
photoresist layer of the above The process which forms the protective layer for protecting the 1st 
photoresist layer of the above in the photoresist layer forming face of the aforementioned original 
recording. The process which forms the 2nd photoresist layer on the protective layer concemed, and the 
process which equips an aligner with the original recording in which the 2nd photoresist layer was 
formed, and irradiates the laser beam of fixed intensity at the formation field of the aforementioned 
pulley pit, and the portion which counters, The process which forms the slot which develops the 2nd 
photoresist layer [ finishing / the aforementioned exposure ], and arrives at even the front face of the 
aforementioned protective layer at the 2nd photoresist layer concemed. The photoresist layer forming 
face of the original recording by which the development was carried out is again. The 
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process which removes the process which investigates the pulley pit formed in the front face of the 
original recording concemed, the 1st which remained on the front face of original recording on which 
the pulley pit of the predetermined depth was cut, and 2nd photoresist layers and protective layers, The 
process at which the concavo-convex sense produces reverse La Stampa from the obtained original 
recording [ finishing / cutting ] with the pulley pit and guide rail which were formed in the original 
recording concemed, the optical information record intermediation to which the sense of the pulley pit 
and guide rail which were formed in the aforementioned original recording from the La Stampa 
concemed, and irregularity became the same - whether the substrate of the body and its fiinction is 
produced or the optical information record intermediation to which the sense of the pulley pit and guide 
rail which were formed in the aforementioned original recording from the MAZASU tamper concemed, 
and irregularity became reverse after producing the MAZASU tamper to which the sense of the pulley 
pit and guide rail which were formed in the aforementioned original recording from aforementioned La 
Stampa, and irregularity became the same - the process which produces the substrate of the body and its 
ftmction 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to an optical information record 
medium and its manufacture method, and relates to the manufacture method of a substrate of having the 
pulley pit and guide rail of the pulley pit especially formed in a substrate, the cross-section configuration 
of a guide rail and size, and a desired cross-section configuration and size. 
[0002] 

[Description of the Prior Art] The optical information record medium represented with an optical disk as 
everyone knows It has the substrate in which the necessary preformat pattern was formed, and the thin 
fibn of one layer or two or more layers which was supported by the preformat pattern formation side of 
the substrate concerned and which contains record film or a reflective film at least. What equipped the 
optical inforaiation record medium known conventionally with the guide rail of a laser beam and the 
pulley pit which recorded the information signal on the substrate front face in the concavo-convex form 
as a preformat pattem is known. 

[0003] The information record medium of the in groove method with which the pulley pit was formed 
on the guide rail at this kind of information record medium. Although there is an information record 
medium of the partial ROM method with which the information record medium of the on-land method 
formed in the land between the guide rails which a pulley pit adjoins, and the formation field of a pulley 
pit and the formation field of a guide rail were separated about the direction of a field of a substrate 
When the refractive index of lambda and a substrate is set to n, also about the inforaiation record 
medium of which method, the wavelength of the light for record reproduction about a pulley pit In order 
that a modulation factor may obtain a big regenerative signal, it is more preferably formed in a depth of 
lambda/4n, and 3n is formed in lambda/1 6n-lambda / a depth of 8n about a guide rail, lambda / 6 n- 
lambda / in order to acquire the tracking signal of required level, without injuring S/N of a regenerative 
signal. 

[0004] The formation of a substrate which has a preformat pattem produces La Stampa which 
electroforms metals, such as nickel, to the original recording into which the desired preformat pattem 
was cut and by which the reverse pattem of a preformat pattem was imprinted, makes the La Stampa 
concerned a prototype, and the method of obtaining the substrate by which the reverse pattem of the 
aforementioned reverse pattem, i.e., the preformat pattem cut into original recording, was imprinted is 
taken. In addition, when the method of obtaining the substrate which produces the MAZ ASU tamper by 
which the reverse pattern was imprinted from La Stampa and by which the reverse pattem was imprinted 
by making the MAZASU tamper concerned into a prototype is taken, the sense of the preformat pattem 
with which the preformat pattem formed in a substrate was cut into original recording, and irregularity 
becomes reverse, and a pulley pit and a guide rail become the form of a convex to a mirror side. 
However, since the signal read optically there is mutually equivalent if the cross-section configuration 
and size (depth or height) are the same even if a pulley pit and a guide rail are formed in the form of a 
convex to a mirror side and it is formed in the form of concave In this specification, it explains taking 
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the case of the optical information record medium which has the substrate by which formed La Stampa 
directly as a prototype and the pulley pit and the guide rail were formed in the form of concave to the 
mirror side. 

[0005] Production of the substrate by which the desired preformat pattern was imprinted aforementioned 
La Stampa ~ the metal mold for injection molding ~ it setting up inside and in the method (injection 
molding method) of carrying out injection molding of the resin substrate by which the desired preformat 
pattern was imprinted by the front face Aforementioned La Stampa and a front face **** a liquefied 
resin uniformly between the substrates formed flat and smooth, exfoliate the interface of La Stampa and 
a resin layer after resin hardening, and it is carried out by the method (the 2P method) of obtaining the 
substrate which has the resin layer by which the desired preformat pattern was imprinted. 
[0006] As a method of cutting a deep pulley pit and a shallow guide rail into original recording 
Conventionally, to the photoresist layer of the uniform thickness formed in one side of (a) original 
recording glass The laser beam by which intensity modulation was carried out by the record signal of the 
preformat pattern which it is going to form in an optical information record medium is irradiated. The 
portion which is going to form a guide rail while exposing the portion which is going to form a pulley 
pit in the laser beam of high intensity is exposed in the laser beam of low strength. How to form the 
shallow guide rail which does not arrive at even the deep pulley pit which arrives at even the front face 
of original recording glass after development, and the front face of original recording glass, (b) While 
irradiating the laser beam of the high intensity by which intensity modulation was carried out to the 
photoresist layer of the uniform thickness formed in one side of original recording glass by the record 
signal of the pulley pit which it is going to form in an optical information record medium Thus, the land 
which adjoins the exposed pulley pit train is exposed in the laser beam of low strength, and there is the 
method of forming the shallow guide rail which does not arrive at even the deep pulley pit which arrives 
at even the front face of original recording glass, and the front face of original recording glass after 
development. 

[0007] Since the base of a slot consists of front faces of original recording glass, although a cross- 
section configuration becomes the abbreviation trapezoid which has a flat base about a pulley pit, the 
original recording produced by such method The base of a slot is not constituted from the front face of 
original recording glass by the guide rail, but moreover, since the intensity distribution in a beam cross 
section are Gaussian distributions, a laser beam A cross-section configuration becomes the abbreviation 
triangle or approximate circle arc type which does not have a clear base, and by change of laser beam 
intensity etc., the groove surface will also be in a split-face state rather lhan is smooth. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the technical field of an optical information 
record medium, much more densification of recording density is called for strongly, and media, such as 
DVD-RW which supported phase-change type record film to the substrate which has a comparatively 
shallow guide rail, are proposed in recent years. 

[0009] The densification of an optical information record medium is a pulley pit and an information 
record pit (it is the pit formed in record film by irradiating the light for record), the phase-change section 
in a phase-change type light information record medium and the flux reversal section in a magneto- 
optic-recording medium are included Although it realizes by attaining minute-izing and minute-ization 
of a track pitch demarcated by the guide rail or the pulley pit train In the optical information record 
medium from which the groove surface is in the split- face state with an abbreviation triangle or 
approximate circle arc type conventionally in the optical information record medium of structure, i.e., 
the cross-section configuration of a guide rail Since the level of the regenerative signal detected by 
minute-ization of a pulley pit or an information record pit falls inevitably and the noise by the guide rail 
becomes large relatively, it is difficult for S/N of a regenerative signal to fall and to obtain the optical 
information record medium of high S/N and high recording density. This un-arranging becomes so 
remarkable that the recording density of an optical information record medium becomes high. 
[0010] this invention has the place which it is made in order to solve un-arranging [ of the above- 
mentioned conventional technology ], and is made into the technical problem in offering the optical 
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information record medium of high S/N and high recording density, and offering the method that this 

optical information record medium can be manufactured. 

[0011] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it is related with an optical information record medium. In the information record medium 
equipped with the substrate by which the pulley pit and the guide rail of the light for record reproduction 
were imprinted The aforementioned pulley pit and the cross-section configuration of a guide rail made it 
the composition that it was formed in the trapezoid which both has a flat base or a flat top face, and the 
depth or the height of the aforementioned pulley pit was formed more greatly than the depth or the 
height of the aforementioned guide rail. 

[0012] Densification of recording density can be attained maintaining S/N of a regenerative signal to a 
high level, since the cross-section configuration of a guide rail is formed in the trapezoid which has a 
flat base or a flat top face according to this composition and the noise to the level of the regenerative 
signal which can stabilize the tracking error signal detected from a guide rail, and is detected from a 
pulley pit or an information record pit can be decreased relatively. 

[0013] In addition, this invention is applicable to both the optical information record medium of the in 
groove method with which the pulley pit was formed on the guide rail the optical information record 
medium of the on-land method formed in the land between the guide rails of two articles which a pulley 
pit adjoins and the optical information record medium of the partial ROM method with which the pulley 
pit and the guide rail were formed by dissociating in the field where substrates differ. Moreover, about 
the optical information record medium of a partial ROM method, the code track which consists of a 
pulley pit train, and the code track which consists of a guide rail can also be made to be able to continue, 
it can be made discontinuous, and the mirror section which does not have a pulley pit and a guide rail 
can also be prepared between the formation field of a pulley pit, and the formation field of a guide rail. 
[0014] On the other hand, the slot which is equivalent to the photoresist layer formed in the front face of 
original recording glass in a pulley pit, and the slot equivalent to a guide rail were formed, it replaced 
with the conventional method of imprinting this to La Stampa about the manufacture method of this 
optical information record medium, the slot which is equivalent to the original recording itself in a 
pulley pit, and the slot equivalent to a guide rail were formed by etching, and it was made the 
composition of imprinting this to La Stampa. 

[0015] Since the photoresist layer formed on the surface of original recording can be used as a mask at 
the time of etching into the original recording concerned according to this method By adjusting the 
formation range of a photoresist layer by exposure processing and the development, and adjusting 
suitably the amount of etching of the pulley pit formation section to original recording, and the amount 
of etching of the guide rail formation section Both cross-section configurations can produce the substrate 
the original recording which has the pulley pit where the depth differs with an abbreviation trapezoid, 
and a guide rail, as a result for optical information record media. 
[0016] 

[Embodiments of the Invention] The optical information record medium conceming the example of the 
1st operation gestalt is explained based on drawing 1 or drawing 3 . The plan of the optical information 
record medium which drawing 1 requires for the example of the 1st operation gestah, the important 
section plan of the optical information record medium which drawing 2 requires for the example of the 
1st operation gestalt, and drawing 3 are the important section cross sections of the optical information 
record medium conceming the example of the 1st operation gestalt. 

[0017] clear from these drawings - as ~ the optical information record medium of this example ~ a flat- 
surface configuration - a pin center,large - a hole - the substrate 1 by which it was formed in disc-like 
[ which has la ], and preformat pattern lb of an in groove method was formed in one side, the record 
fihn 2 supported by the preformat pattern formation side of the substrate 1 concerned, and the record 
film 2 concerned consist of wrap protective coats 3 

[0018] The plastic plate fabricated by a necessary configuration and necessary size with an injection- 
molding method, compression forming, the injection-compression-molding method, etc. as a substrate 1 
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can also be used, and the glass substrate produced with the 2P method can also be used. 
[0019] Preformat pattern lb consists of a pulley pit 4 for reading a signal optically, and a guide rail 5 for 
guiding the light for record reproduction, and the pulley pit 4 is formed on the guide rail 5. preformat 
pattern lb which consists of these pulleys pit 4 and a guide rail 5 ~ the aforementioned pin center,large - 
- a hole - it is formed the shape of spirally or a concentric circle of la and this heart 
[0020] The aforementioned pulley pit 4 is formed in the abbreviation trapezoid which has the base 
where a cross-section configuration is flat as shown in drawin g 3 . Moreover, the aforementioned guide 
rail 5 is also formed in the abbreviation trapezoid which has the base where a cross-section configuration 
is flat as shown in drawing 3 . In addition, in this specification, an "abbreviation trapezoid" means that 
what has some radius of circle is included in the comer which the comer and land side at which the base 
and the side other than [ perfect ] a trapezoid cross, and the side cross, the time of the depth of the pulley 
pit 4 being deeper than the depth of a guide rail 5, and setting the refractive index of lambda and a 
substrate to n for the wavelength of the light for record reproduction - the pulley pit 4 - lambda/en- 
lambda/-- it is more preferably formed in a depth of lambda/4n, and 3n of guide rails 5 is formed in 
lambda/1 6n-lambda / a depth of 8n 

[0021] Record film 2 is formed with low melting alloys, phase-change type record material, magneto- 
optic-recording material, the charge of an organic color material, etc. according to the play back system 
of the information required of an optical information record medium. In addition, in drawing 3 , 
although record fihn 2 is displayed by the monolayer, record film 2 can also be formed with the layered 
product of a homotypic or a thin film of a different kind if needed. For example, about a magneto-optic- 
recording medium, record fihn 2 can be formed with the layered product of the 1st enhancing film, a 
magneto-optic-recording film, the 2nd enhancing film, and a reflective fihn. In addition, about the 
optical information record medium of the type only for reproduction, it replaces with record film 2 and a 
reflective film is formed in the preformat pattern formation side of a substrate 1. 
[0022] A protective coat 3 is for protecting record film 2 from a mechanical shock or a chemical change, 
and is formed with an inorganic dielectric and organic materials, such as a photoresist. 
[0023] Since the optical information record medium of this example formed the cross-section 
configuration of a guide rail 5 in the abbreviation trapezoid which has a flat base The tracking error 
signal detected from a guide rail 5 can be stabilized. Densification of the recording density by very- 
small-izing of a pit and very-small-izing of a track pitch can be attained maintaining S/N of a 
regenerative signal to a high level, since the noise to the level of the regenerative signal detected from 
the pulley pit 4 or an information record pit (illustration abbreviation) can be decreased relatively. 
[0024] The optical information record medium concerning the example of the 2nd operation form is 
explained based on drawing 4 and drawing 5 . The important section plan of the optical information 
record medium which drawing 4 requires for the example of the 2nd operation form, and drawing 5 are 
the important section cross sections of the optical information record medium concerning the example of 
the 2nd operation form. 

[0025] The optical information record medium of this example is characterized by forming preformat 
pattem lb of an on-land method in one side of a substrate 1 so that clearly from these drawings. About 
others, since it is the same as the optical information record medium concerning the example of the 1st 
operation form, in order to avoid duplication, explanation is omitted. It has the same effect as the optical 
information record medium which the optical information record medium of this example also requires 
for the example of the 1st operation form. 

[0026] The optical information record medium concerning the example of the 3rd operation form is 
explained based on drawin g 6 and drawing 7 . The important section plan of the optical information 
record medium which drawing 6 requires for the example of the 3rd operation form, and drawing 7 are 
the important section cross sections of the optical information record medium conceming the example of 
the 3rd operation form. 

[0027] The optical information record medium of this example is characterized by having formed the 
truck which consists of a pulley pit train which formed preformat pattem lb of a partial ROM method in 
one side of a substrate 1, and was formed in the formation field (ROM field) 6 of a pulley pit, and the 
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truck which consists of a guide rail 5 formed in the formation field (RAM field) 7 of a guide rail at 
constant pitch, and making it continue mutually so that clearly from these drawings. About others, since 
it is the same as the optical information record medium concerning the example of the 1st operation 
form, in order to avoid duplication, explanation is omitted. It has the same effect as the optical 
information record medium which the optical information record medium of this example also requires 
for the example of the 1st operation form. 

[0028] The optical information record medium concerning the example of the 4th operation form is 
explained based on drawing 8 and drawing 9 . The important section plan of the optical information 
record medium which drawing 8 requires for the example of the 4th operation form, and drawing 9 are 
the important section cross sections of the optical information record medium concerning the example of 
the 4th operation form. 

[0029] Although the optical information record medium of this example forms preformat pattem lb of a 
partial ROM method in one side of a substrate 1 so that clearly from these drawings The mirror field 8 
which has neither the pulley pit 4 nor a guide rail 5 is formed between the formation field (ROM field) 6 
of a pulley pit, and the formation field (RAM field) 7 of a guide rail. The formation field of a pulley pit 
(ROM field) (characterized by making discontinuous the truck which consists of a pulley pit train 
formed in 6, and the truck which consists of a guide rail 5 formed in the formation field (RAM field) 7 
of a guide rail.) About others, since it is the same as the optical information record medium concerning 
the example of the 1st operation form, in order to avoid duplication, explanation is omitted. It has the 
same effect as the optical information record medium which the optical information record medium of 
this example also requires for the example of the 1st operation form. 

[0030] The cutting method of original recording which becomes the origin of the optical information 
record medium constituted as mentioned above hereafter is explained. 

[003 1] The <lst example of the original recording cutting metiiod> First, as shown in drawing 10 (a), 
the original recording 12 of the shape of a disk by which the photoresist layer 1 1 of uniform thickness 
was formed in one side is prepared. In this case, as for the thickness of a photoresist layer 1 1, it is 
desirable to make it lOOnm or more in consideration of loss of weight in a next process. The laser beam 
14 by which intensity modulation was carried out by the record signal of the preformat pattem which it 
is going to form in an optical information record medium from the optical head 13 which moves to 
radial [ of the original recording 12 concemed ] by constant speed is irradiated at the aforementioned 
photoresist layer 11, equippmg an aligner with this original recording 12, and carrying out the rotation 
drive of this with a fixed rotational speed, under the present circumstances, the irradiation pattem of a 
laser beam - a law the preformat pattem of an in groove method, the preformat pattem of an on-land 
method, or the preformat pattem of a partial ROM method can be exposed by adjusting according to a 
method 

[0032] The development of the original recording [ finishing / exposure ] is carried out, and as shown in 
drawing 10 (b), the trench 15 which arrives at even the front face of original recording 12, and the 
shallow slot 16 which does not arrive at even the front face of original recording 12 are formed in a 
photoresist layer 1 1 . That is, if a preformat pattem is exposed by the aforementioned method, since the 
laser beam of a low is irradiated, the portion in which the laser beam of a high level is irradiated and the 
portion equivalent to a pulley pit is equivalent to a guide rail can form in a photoresist layer 1 1 the 
trench 15 which arrives at even the front face of original recording 12, and the shallow slot 16 which 
does not arrive at even the front face of original recording 12 by adjusting development conditions. 
[0033] Reactive-ion-etching equipment (RIE system) is equipped with the original recording by which 
the development was carried out, and the photoresist layer forming face of the aforementioned original 
recording is ^ging the gas of CF4, C2F6, and C3F8 grade. Thereby, as shown in drawing 

10 (c), the portion equivalent to the aforementioned trench 15 of the front face of original recording 12 
is cut altematively, and a slot 17 is formed. 

[0034] Next, the gas in an RIE system is changed to oxygen, and ashing processing of a photoresist 
layer 1 1 is performed, and it is shown in drawing 10 (d) ~ as - the above - the front face of original 
recording 12 is exposed at the pars basilaris ossis occipitalis of the shallow slot 16 
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[0035] Subsequently, the gas in an RIE system is again changed to CF4, C2F6, and C3F8 grade, and the 
front face of the original recording 12 exposed to the pars basilaris ossis occipitalis of the shallow slot 
16 is again ^t the process of the slot 17 cut previously and the point. As shown in 

drawing 10 (d), the shallow guide rail 5 is cut with the deep pulley pit 4 and an abbreviation trapezoid 
[ configuration / cross-section ] with an abbreviation trapezoid / configuration / cross-section ] by this. 
[0036] Finally, the gas in an RIE system is again changed to oxygen, and the photoresist layer 1 1 which 
remained on the front face of original recording 12 is removed. Thereby, the original recording 12 of the 
predetermined structure shown in drawing 10 (e) is obtained. 

[0037] A desired optical information record medium can be obtained by producing La Stampa from the 
original recording [ finishing / obtained cutting ] 12 hereafter, reproducing the substrate for optical 
information record media by making the La Stampa concemed into a prototype, and supporting desired 
record film 2 grade to the preformat pattern formation side of the substrate concemed further. 
[0038] Since the original recording cutting method of this example exposes the front face of original 
recording 12 at the pars basilaris ossis occipitaUs of the shallow slot 16 formed in the photoresist layer 
1 1 of ashing processing and etches a guide rail 5 into after an appropriate time, a cross-section 
configuration can cut the guide rail 5 of an abbreviation trapezoid. 

[0039] The <2nd example of the original recording cutting method> First, as shown in drawing 1 1 (a), 
the original recording 12 of the shape of a disk by which the photoresist layer 1 1 of uniform thickness 
was formed in one side is prepared. The laser beam of fixed intensity is continuously irradiated from the 
optical head 13 which moves to radial [ of the original recording 12 concemed ] by constant speed, 
equipping an aligner with this original recording 12, and carrying out the rotation drive of this with a 
fixed rotational speed. Moreover, the optical head 13 is fixed to the outermost periphery of the original 
recording 12 concemed, and the laser beam of fixed intensity is irradiated cyclic. 
[0040] The development of the original recording [ finishing / exposure ] is carried out, and as shown in 
drawing 1 1 (b), the slot 21 which arrives at even the front face of original recording 12 is formed in a 
photoresist layer 1 1 . 

[0041] Reactive-ion-etching equipment (RIE system) is equipped with the original recording by which 
the development was carried out, and the photoresist layer forming face of the aforementioned original 
recording is ^gj^^g qy4, C2F6, and C3F8 grade. Thereby, as shown in drawing 

11 (c), the portion equivalent to the aforementioned slot 21 of the front face of original recording 12 is 
cut altematively, and a guide rail 5 and the slot 22 for eccentric amendment are formed. 
[0042] Next, the gas in an RIE system is changed to oxygen, ashing processing of a photoresist layer 1 1 
is performed, and as shown in drawing 1 1 (d), the photoresist layer 1 1 formed in original recording 12 is 
removed completely. 

[0043] Subsequently, as shown in drawing 1 1 (e), a photoresist layer 1 1 is again formed in the guide rail 
forming face of the original recording 1 1 from which the photoresist layer 1 1 was removed at uniform 
thickness. The laser beam by which intensity modulation was carried out by the pulley pit signal is 
irradiated from the optical head 13 which moves to radial [ of the original recording 12 concemed ] by 
constant speed, equipping an aligner with this original recording 12 again, and carrying out the rotation 
drive of this with a fixed rotational speed. Under the present circumstances, by adjusting the irradiation 
position of a laser beam, it can also consider as the preformat pattern of the in groove method with 
which the pulley pit 4 was formed on the guide rail 5, and can also consider as the preformat pattem of 
the on-land method with which the pulley pit 4 was formed in the land between the guide rails 5 of two 
articles. Furthermore, it can also consider as the preformat pattem of the partial ROM method with 
which the formation field of a pulley pit and the formation field of a guide rail were divided. Eccentric 
adjustment of a pulley pit train to a guide rail 5 can be performed by detecting the slot 22 for eccentric 
amendment by the CCD camera etc. 

[0044] The development of the original recording [ finishing / exposure ] is carried out, and as shown in 
drawing 1 1 (f), the slot 23 which arrives at even the front face of original recording 12 is formed in a 
photoresist layer 1 1 . 

[0045] Reactive-ion-etching equipment (RIE system) is again equipped with the original recording by 
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which the development was carried out, and the photoresist layer forming face of the aforementioned 
original recording is using the gas of CF4, C2F6, and C3F8 grade. Thereby, as shown in 

drawing 1 1 (g), the portion equivalent to the aforementioned slot 23 of the front face of original 
recording 12 is cut alternatively, and the deep pulley pit 4 is formed. 

[0046] Finally, the gas in an RIE system is again changed to oxygen, ashing processing of a photoresist 
layer 1 1 is performed, and as shown in drawing 1 1 (h), the photoresist layer 1 1 formed in original 
recording 12 is removed completely. 

[0047] A desired optical information record medium can be obtained by producing La Stampa from the 
original recording [ finishing / obtained cutting ] 12 hereafter, reproducing the substrate for optical 
information record media by making the La Stampa concemed into a prototype, and supporting desired 
record film 2 grade to the preformat pattern formation side of the substrate concemed fiirther. 
[0048] Since the original recording cutting method of this example exposes the front face of original 
recording 12 in the exposure section and etches a guide rail 5 in this state by the development after it 
exposes a photoresist layer 1 1 by the exposure pattem equivalent to a guide rail 5, a cross-section 
configuration can cut the guide rail 5 of an abbreviation trapezoid. 

[0049] The <3rd example of the original recording cutting method> First, as shown in drawing 12 (a), 
the original recording 12 of the shape of a disk by which 1st photoresist layer 11a of uniform thickness 
was formed in one side is prepared. The laser beam of fixed intensity is continuously irradiated at 1st 
photoresist layer 1 la from the optical head 13 which moves to radial [ of the original recording 12 
concemed ] at the rate of predetermined, equipping an aligner with this original recording 12, and 
carrying out the rotation drive of this with a predetermined rotational speed. Moreover, the optical head 
13 is fixed to the outermost periphery of the original recording 12 concemed, and the laser beam of 
fixed intensity is irradiated cyclic. 

[0050] The development of the original recording [ finishing / exposure ] is carried out, and as shown in 
drawing 12 (b), the slot 21 which arrives at even the front face of original recording 12 is formed in 1st 
photoresist layer 11a. 

[0051] Reactive-ion-etching equipment (RIE system) is equipped with the original recording by which 
the development was carried out, and the photoresist layer forming face of the aforementioned original 
recording is ^sj^^g ^j^^ q^^^ C2F6, and C3F8 grade. Thereby, as shown in drawing 

12 (c), the portion equivalent to the aforementioned slot 21 of the front face of original recording 12 is 
cut alternatively, and the guide rail 5 of an abbreviation trapezoid [ configuration / cross-section ] and 
the slot 22 for eccentric amendment are formed. 

[0052] Next, as shown in drawing 12 (d), two coats of 2nd photoresist layer 1 lb is given on the 
photoresist layer forming face of the original recording 12 in which the guide rail 5 and the slot 22 for 
eccentric amendment were formed through the resist protective coat 31 for protecting 1st photoresist 
layer 1 la. As a resist protective coat 31, a silane coupling agent, the spin coat fihn of polyvinyl alcohol, 
or the spatter film of a silicon oxide can be used. 

[0053] Subsequently, the laser beam by which moved the optical head 13 to radial [ of the original 
recording 12 concemed ] by constant speed, and intensity modulation was carried out by the pulley pit 
signal on the guide rail of 2nd photoresist layer 1 lb from the optical head 13 is irradiated, carrying out 
the rotation drive of this with a fixed rotational speed, as an aligner is again equipped with this original 
recording 12 and it is shown in drawing 12 (e). Under the present circumstances, eccentric adjustment of 
a pulley pit train to a guide rail 5 can be performed by detecting the slot 22 for eccentric amendment by 
the CCD camera etc. 

[0054] The development of the original recording by which the pattem of a pulley pit was exposed by 
2nd photoresist layer 1 lb is carried out, and as shown in drawing 12 (f), the slot 32 which arrives at 
even the front face of original recording 12 is formed in 2nd photoresist layer 1 lb. 
[0055] Reactive-ion-etching equipment (RIE system) is again equipped with the original recording by 
which the development was carried out, and the photoresist layer forming face of the aforementioned 
original recording is ^gjj^g ^j^e gas of CF4, C2F6, and C3F8 grade. Thereby, as shown in 

drawing 12 (g), the portion equivalent to the aforementioned slot 32 of the front face of original 
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recording 12 is cut alternatively, and the pulley pit 4 of an abbreviation trapezoid [ configuration / cross- 
section / deeper than a guide rail 5 ] is formed. 

[0056] Finally, the gas in an RIE system is again changed to oxygen, ashing processing of a photoresist 
layer 1 1 is performed, and as shown in drawing 12 (h), the 1st and 2nd photoresist layers 11a and 1 lb 
formed in original recording 12 are removed completely. 

[0057] A desired optical information record medium can be obtained by producing La Stampa from the 
original recording [ finishing / obtained cutting ] 12 hereafter, reproducing the substrate for optical 
information record media by making the La Stampa concerned into a prototype, and supporting desired 
record film 2 grade to the preformat pattern formation side of the substrate concemed further. 
[0058] Since the original recording cutting method of this example exposes the front face of original 
recording 12 in the exposure section and etches a guide rail 5 in this state by the development after it 
exposes 1st photoresist layer 1 la by the exposure pattern equivalent to a guide rail 5, a cross-section 
configuration can cut the guide rail 5 of an abbreviation trapezoid. 

[0059] The <4th example of the original recording cutting method> First, as shown in drawing 13 (a), 
the original recording 12 of the shape of a disk by which 1st photoresist layer 1 la of uniform thickness 
was formed in one side is prepared. Equipping an aligner with this original recording 12, and carrying 
out the rotation drive of this with a predetermined rotational speed Transport the optical head 13 to 
radial [ of the original recording 12 concemed ] at the rate of predetermined, and the laser beam by 
which intensity modulation was carried out to 1st photoresist layer 1 la by the predetermined preformat 
signal from the aforementioned optical head 13 is irradiated. The preformat pattem of the on-land 
method with which the pulley pit 4 was formed in 1st photoresist layer 1 la at the land between the guide 
rails 5 of two articles, or the preformat pattem of the partial ROM method with which the formation 
field of a pulley pit and the formation field of a guide rail were divided is exposed. Moreover, the optical 
head 13 is fixed to the outermost periphery of the original recording 12 concemed, and the laser beam of 
fixed intensity is irradiated cyclic. 

[0060] The development of the original recording [ finishing / exposure ] is carried out, and as shown in 
drawing 13 (b), the slot 41 equivalent to the pulley pit which arrives at even the front face of original 
recording 12, the slot 42 equivalent to a guide rail, and the slot 43 equivalent to the slot 22 for eccentric 
amendment are formed in 1st photoresist layer 11a. 

[0061] Reactive-ion-etching equipment (RIE system) is equipped with the original recording by which 
the development was carried out, and the photoresist layer forming face of the aforementioned original 
recording is ^sjj^g gas of CF4, C2F6, and C3F8 grade. Thereby, as shown in drawing 

13 (c), the portion equivalent to the aforementioned slots 41, 42, and 43 of the front face of original 
recording 12 is cut altematively, and the pulley pit 4, the guide rail 5, and the slot 22 for eccentric 
amendment where both cross-section configurations became an abbreviation trapezoid in the same depth 
are formed. 

[0062] Next, as shown in drawdng 13 (d), two coats of 2nd photoresist layer 1 lb is given on the 
photoresist layer forming face of the original recording 12 in which the pulley pit 4, the guide rail 5, and 
the slot 22 for eccentric amendment were formed through the resist protective coat 31 for protecting 1st 
photoresist layer 1 la. As a resist protective coat 31, a silane coupling agent, the spin coat film of 
polyvinyl alcohol, or the spatter fihn of a silicon oxide can be used. 

[0063] Subsequently, carrying out the rotation drive of the original recording 12 with a predetermined 
rotational speed, as an aligner is again equipped with this original recording 12 and it is shown in 
drawing 13 (e), the optical head 13 is moved to radial [ of the original recording 12 concemed ] at the 
rate of predetermined, and the laser beam of fixed intensity is irradiated on a guide rail in accordance 
with the pulley pit train of 2nd photoresist layer 1 lb from the optical head 13. Under the present 
circumstances, eccentric adjustment of a pulley pit train to a guide rail 5 can be performed by detecting 
the slot 22 for eccentric amendment by the CCD camera etc. 

[0064] The development of the original recording by which 2nd photoresist layer lib was ******(ed) is 
carried out, and as shown in drawing 13 (f), the slot 32 which arrives at even the front face of original 
recording 12 is formed in 2nd photoresist layer 1 lb. 
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[0065] Reactive-ion-etching equipment (RIE system) is again equipped with the original recording by 
which the development was carried out, and the photoresist layer forming face of the aforementioned 
original recording is **********ed using the gas of CF4, C2F6, and C3F8 grade. Thereby, as shown in 
drawing 13 (g), the portion equivalent to the aforementioned slot 32 of the front face of original 
recording 12 is cut alternatively, and the pulley pit 4 of an abbreviation trapezoid [ configuration / cross- 
section / deeper than a guide rail 5 ] is formed. 

[0066] Finally, the gas in an RIE system is again changed to oxygen, ashing processing of a photoresist 
layer 1 1 is performed, and as shown in drawing 13 (h), the 1st and 2nd photoresist layers 1 la and 1 lb 
formed in original recording 12 are removed completely. 

[0067] A desired optical information record medium can be obtained by producing La Stampa from the 
original recording [ finishing / obtained cutting ] 12 hereafter, reproducing the substrate for optical 
information record media by making the La Stampa concerned into a prototype, and supporting desired 
record film 2 grade to the preformat pattern formation side of the substrate concerned further. 
[0068] Since the original recording cutting method of this example exposes the front face of original 
recording 12 in the exposure section and etches a guide rail 5 in this state by the development after it 
exposes 1st photoresist layer 1 la by the exposure pattern equivalent to a guide rail 5, a cross-section 
configuration can cut the guide rail 5 of an abbreviation trapezoid. 

[0069] In addition, in the aforementioned example of an operation gestalt, as an etching means of 
original recording 12, although reactive ion etching was used, it is also possible for the summary of this 
invention not to be limited to this and to apply other physical or chemical etching meanses. Moreover, 
according to an etching means, the original recording which consists of proper material, such as a glass 
metallurgy group, can be used. 
[0070] 

[Effect of the Invention] Since the optical information record medium of this invention made the pulley 
pit and the cross-section configuration of a guide rail the trapezoid which both has a flat base or a flat 
top face and the depth or the height of a pulley pit was made larger than the depth or the height of a 
guide rail Since it can decrease relatively, the noise to the level of the regenerative signal which can 
stabilize the tracking error signal detected from a guide rail, and is detected from a pulley pit or an 
information record pit Densification of recording density can be attained maintaining S/N of a 
regenerative signal to a high level. 

[0071] Since the optical information record-medium manufacture method of this invention was made the 
composition of having formed the slot which is equivalent to the original recording itself in a pulley pit, 
and the slot equivalent to a guide rail by etching, and imprinting this to La Stampa The photoresist layer 
formed on the surface of original recording is used as a mask at the time of etching into the original 
recording concemed. By adjusting the formation range of a photoresist layer by exposure processing and 
the development, and adjusting suitably the amount of etching of the pulley pit formation section to 
original recording, and the amount of etching of the guide rail formation section further Both cross- 
section configurations can produce the substrate the original recording which has the pulley pit where 
the depth differs with an abbreviation trapezoid, and a guide rail, as a result for optical information 
record media. 



[Translation done.] 
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